It has previously been reported that glycine and its peptides markedly inhibit the production of amylase and proteinase by the washed cells of Bacillus subtilis var. amyloliquefaciens FUKUMOTO. However, glycine derivatives, in which the free amino groups were blocked with other groups, showed no inhibitory effect1). Such glycine inhibition was easily reversed by the addition of certain polyamines such as spermine, spermidine and putrescine.
The results suggested that the free amino group of glycine plays an important role in the inhibition of enzyme production.
It has remained, however, whether such glycine inhibition occurs under the condition where the cells vigorously grow.
It has been found that glycine induces protoplast formation in several species of gram-negative bacteria2,3). Glycine has also been shown to inhibit the incorporation of lysine into the cell wall fraction of Staphylococcus aureus, causing accumulation of uridine 5'-pyrophosphate N-acetyl amino sugar derivatives which are believed to be wall precursors4). The present work was undertaken to investigate the effect of glycine on the cell growth and enzyme production in a synthetic medium.
The results showed that glycine induced some morphological changes of the cells at an early stage of the logarithmic growth phase and markedly delayed the period for the cells to begin enzyme production. Also, glycine was found to lead to cell lysis when added in concentrations higher than 2 per cent at an early stage of the cell growth. Glycine.
MATERIALS AND METHODS
The experimental condition was the same as that in proteinase in media containing glycine. The results revealed that the inhibition of cell growth by glycine was slight at 0.1 per cent but was remarkable at 1.0 per cent. The production of amylase and proteinase, on the other hand, was observed to occur somewhat later than that observed in the absence of glycine.
The higher the concentration of glycine, the more remarkable was the delay in the enzyme production. Fig. 3 -A shows cells grown in the basal medium and Fig. 3 -B those grown in the glycine-containing medium under a microscopic observation.
The cells grown in a 0.1 per cent glycine medium appeared long-shaped (non-septate) at the logarithmic growth phase ( Fig. 3 -B, a and b), while the young cells grown in the basal medium were observed to be long-chained bacilli ( Fig. 3-A, a) . However, these long-shaped abnormal cells reverted to the normal rod forms during the subsequent growth, after which the cells produced enzymes at a rate comparable to that of the normal cells.
In a 3 per cent glycine medium, the cell growth was markedly inhibited and ghost-like cell debris which were devoid of enzyme-producing ability were observed (Fig. 4) . polyamine such as spermine, spermidine and putrescine, among which spermine was most effective (Table II) . As shown in Fig. 5-A and B, the addition of high concentration of glycine to the culture at the logarithmic phase of cell growth was found to induce a rapid lysis of cells and a complete cessation of amylase production.
The addition of glycine at a later stage, however, caused no cell lysis, although the cessation of enzyme production and a slight inhibition of cell growth were observed. 
SUMMARY
The effect of glycine on the cell growth. and the enzyme production of Bacillus subtilis var. arnyloliquefaciens FUKUMOTO was investigated using a synthetic medium. phase and the production of amylase and proteinase was observed to begin after a considerable delay. In a 3 per cent glycine medium, the cell growth as well as the enzyme production was markedly inhibited and only ghost-like cell debris were observed.
2) Rapid lysis of the growing cells and the complete cessation of enzyme production occurred when 2 to 3 per cent glycine was added to the culture at the logarithmic growth phase. Such effects of glycine were considerably prevented by preincubation of the cells with spermine or uranyl nitrate.
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